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(54) TEMPERATURE CYCLE APPARATUS 

(57)Abstract: 

PURPOSE: To obtain an apparatus which loads 
prompt temperature change and the minimum 
variation and overshoot of temperature distribution 
onto a reaction block which holds a reaction 
specimen. 

CONSTITUTION: A temperature cycle apparatus 1 
holds a reaction specimen and is equipped with a heat 12 " 
conductive reaction block 2 which is kept at 
temperature higher than room temperature by a 
heater 6, a heat conductive heating block 3 with the 
second heater 7, a heat conductive cooling block 4 
which is cooled by a cooler 8, and a transfer 
apparatus 5 which contacts/separates the block 2 
with/from the block 3/block 4. The apparatus is 
equipped with a controller which controls a reaction 
temperature sensor 12 for the block 2, a heating 
temperature sensor 14 for the block 3, a cooling 
temperature sensor for the block 4, and the transfer 
means 5 and also controls the setting conditions of 

the block 2, the first heater 6, the second heater 7, and the cooler 8 on the basis of the 
output of the above temperature sensors. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The thermally conductive reaction block held at temperature higher than ordinary temperature while a reaction sample 
is held, The 1 st heating means which heats this reaction block, and a thermally conductive heating block, The 2nd heating means 
which heats this heating block, and a thermally conductive cooling block, A cooling means to cool this cooling block, and a 
migration means to perform the contact to a heating block and a cooling block, and a separation to the aforementioned reaction 
block, While the aforementioned migration means is controlled with the reaction temperature sensor which detects the 
temperature of the aforementioned reaction block, the heating thermo sensor which detects the temperature of a heating block, and 
the cooling thermo sensor which detects the temperature of a cooling block Temperature-cycle equipment characterized by having 
a control means to control the 1 st heating means of the aforementioned reaction block, the 2nd heating means of a heating block, 
and the cooling means of a cooling block based on the output of each aforementioned thermo sensor. 

[Claim 2] The thermally conductive reaction block held at temperature higher than ordinary temperature while a reaction sample 
is held, A means to input the setting temperature of this reaction block, and the 1st heating means which heats the aforementioned 
reaction block, A thermally conductive heating block and the 2nd heating means which heats this heating block, A cooling means 
to cool a thermally conductive cooling block and this thermally conductive cooling block, A migration means to perform the 
contact to a heating block and a cooling block, and a separation to the aforementioned reaction block, While the aforementioned 
migration means is controlled with the reaction temperature sensor which detects the temperature of the aforementioned reaction 
block, the heating thermo sensor which detects the temperature of a heating block, and the cooling thermo sensor which detects 
the temperature of a cooling block Temperature-cycle equipment characterized by having a control means to control the 1 st 
heating means of the aforementioned reaction block, the 2nd heating means of a heating block, and the cooling means of a cooling 
block according to the temperature of the reaction block set up with the aforementioned input means, based on the output of each 
aforementioned thermo sensor. 

[Claim 3] The thermally conductive reaction block held at temperature higher than ordinary temperature while a reaction sample 
is held, The 1 st heating means which heats this reaction block, and a thermally conductive heating block, The 2nd heating means 
which heats this heating block, and a thermally conductive cooling block, A cooling means to cool this cooling block, and a 
migration means to perform the contact to a heating block and a cooling block, and a separation to the aforementioned reaction 
block, Temperature-cycle equipment characterized by having beforehand an accumulation and a control means to control to **** 
for the heating block which is in a reaction block and the separation status by this migration means, and a cooling block. 
[Claim 4] The thermally conductive reaction block held at temperature higher than ordinary temperature while a reaction sample 
is held, The 1st heating means which heats this reaction block, and a thermally conductive heating block, The 2nd heating means 
which heats this heating block, and a thermally conductive cooling block, A cooling means to cool this cooling block, and a 
migration means to perform the contact to a heating block and a cooling block, and a separation to the aforementioned reaction 
block, While the aforementioned migration means is controlled with the reaction temperature sensor which detects the 
temperature of the aforementioned reaction block, the heating thermo sensor which detects the temperature of a heating block, and 
the cooling thermo sensor which detects the temperature of a cooling block Temperature-cycle equipment characterized by having 
a control means to control when the 1 st heating means of the aforementioned reaction block is separated from the heating block 
and the cooling block in this reaction block based on the output of each aforementioned thermo sensor. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] This invention relates to enhancement of the temperature-cycle equipment for performing PCR cycles, 
such as propagation, by changing the temperature of reaction samples, such as DNA extracted from the sanguis, the analyte, etc. 
[0002] 

[Prior art] This conventional kind of temperature-cycle equipment is shown for example, in the effective official report of No. 
44979 [ 62 to ] as synthesizer units, such as DNA. The synthesizer unit shown there is an automatic synthesizer unit of DNA by 
the phospho triester method, or RNA, and a thermistor is laid under the thermostat module and it is constituted while it covers the 
periphery of a reactor with a heat block and equips this heat block with the thermostat module with the heating chiller style by the 
Peltier effect. 

[0003] Synthetic technique, such as DNA by the above-mentioned phospho triester method, here It is the technique of promoting 
propagation of DNA by repeating four processes of masking, a deprotection, xeransis, and a condensation in this order, for the 
reason In the aforementioned synthesizer unit, the sample which mixed DNA, and various reagents and solvents is paid in a 
reactor. While three processes of aforementioned masking, xeransis, and condensation are performed by controlling **** of a 
thermostat module by the aforementioned thermistor, and heating a heat block at +42 degrees C with it By changing the **** 
orientation of a thermostat module and cooling a heat block at +20 degrees C, it is constituted so that a deprotection process may 
be performed. 
[0004] 

[Object of the Invention] However, since the conventional equipment was performing heating and cooling of a sample by 
switching the **** orientation of a thermostat module, with the heat capacity of a heat block and the thermostat module [ itself], 
change of the temperature to heating from cooling and cooling is not quickly performed from heating, but there was a problem 
which has a limitation in the enhancement in luminous efficacy of a propagation reaction. 

[0005] Then, although the thing to which the temperature change to healing from cooling from heating of a sample or cooling is 
made to perform quickly by these heating / cooling means was developed, the reaction container which prepares the heating 
means and the cooling means beforehand in the former, and held the sample With the equipment to apply, if either of the heating / 
cooling meanses always does not touch a reaction container, when it cannot maintain at predetermined temperature, therefore it 
raises temperature at a heating process one by one or temperature is lowered one by one at a cooling process, rapid heating or 
rapid cooling cannot bt carried out according to an accumulation or the **** effect. Moreover, it had to become [ whether 
desired value is reached, in order for there to be an inclination that heat capacity becomes large in the status that each heating / 
cooling means touches the reaction container although the accumulation with a heating means and cooling means and the **** 
effect can perform rapid heating cooling when repeating the cycle of a temperature rise and a temperature reduction, and an over 
shoot becomes large to the desired value of temperature and to improve it, and ], and the temperature-change speed from this side 
had to be reduced. Furthermore, the reaction container had the fault in which the temperature distribution of a reaction container 
become easy to receive influence according to the contact status not only at the transition stage of a temperature change but at the 
time of stability, when the contact status changed, since the temperature control was contacted and carried out to the heating 
means or the cooling means. 

[0006] While this invention performs quickly the temperature change of the reaction block which solves the above-mentioned 
problem and holds a reaction sample, it aims at offering the temperature-cycle equipment which made small the over shoot at the 
time of the variation and the temperature change of the temperature distribution at the time of temperature stability. 
[0007] 

[The means for solving a technical problem] The thermally conductive reaction block held at temperature higher than ordinary 
temperature while invention of a claim 1 holds a reaction sample, The 1 st heating means which heats this reaction block, and a 
thermally conductive heating block, The 2nd heating means which heats this heating block, and a thermally conductive cooling 
block, A cooling means to cool this cooling block, and a migration means to perform the contact to a heating block and a cooling 
block, and a separation to the aforementioned reaction block, While the aforementioned migration means is controlled with the 
reaction temperature sensor which detects the temperature of the aforementioned reaction block, the heating thermo sensor which 
detects the temperature of a heating block, and the cooling thermo sensor which detects the temperature of a cooling block It has a 
control means to control the 1 st heating means of the aforementioned reaction block, the 2nd heating means of a heating block, 
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and the cooling means of a cooling block based on the output of each aforementioned thermo sensor. 

[0008] The thermally conductive reaction block held at temperature higher than ordinary temperature while invention of a claim 2 
holds a reaction sample, A means to input the setting temperature of this reaction block, and the 1 st heating means which heats 
the aforementioned reaction block, A thermally conductive heating block and the 2nd heating means which heats this heating 
block, A cooling means to cool a thermally conductive cooling block and this thermally conductive cooling block, A migration 
means to perform the contact to a heating block and a cooling block, and a separation to the aforementioned reaction block, While 
the aforementioned migration means is controlled with the reaction temperature sensor which detects the temperature of the 
aforementioned reaction block, the heating thermo sensor which detects the temperature of a heating block, and the cooling 
thermo sensor which detects the temperature of a cooling block Based on the output of each aforementioned thermo sensor, it has 
a control means to control the 1 st heating means of the aforementioned reaction block, the 2nd heating means of a heating block, 
and the cooling means of a cooling block according to the temperature of the reaction block set up with the aforementioned input 
means. 

[0009] The thermally conductive reaction block held at temperature higher than ordinary temperature while invention of a claim 3 
holds a reaction sample, The 1 st heating means which heats this reaction block, and a thermally conductive heating block, The 
2nd heating means which heats this heating block, and a thermally conductive cooling block, A cooling means to cool this cooling 
block, and a migration means to perform the contact to a heating block and a cooling block, and a separation to the 
aforementioned reaction block, It has beforehand an accumulation and a control means to control to **** for the heating block 
and cooling block which are in a reaction block and the separation status by this migration means. 

[0010] The thermally conductive reaction block held at temperature higher than ordinary temperature while invention of a claim 4 
holds a reaction sample, The 1st heating means which heats this reaction block, and a thermally conductive heating block, The 
2nd heating means which heats this heating block, and a thermally conductive cooling block, A cooling means to cool this cooling 
block, and a migration means to perform the contact to a heating block and a cooling block, and a separation to the 
aforementioned reaction block, While the aforementioned migration means is controlled with the reaction temperature sensor 
which detects the temperature of the aforementioned reaction block, the heating thermo sensor which detects the temperature of a 
heating block, and the cooling thermo sensor which detects the temperature of a cooling block It has a control means to control 
when the 1 st heating means of the aforementioned reaction block is separated from the heating block and the cooling block in this 
reaction block based on the output of each aforementioned thermo sensor. 
[0011] 

[Operation] Invention , of a claim 1 controls a cooling means to cool the 2nd heating means which heats the 1st heating means and 
heating block of this reaction block for the reaction block which holds a reaction sample by having constituted as mentioned 
above, and a cooling block by the control means, and it has prevented that an amplification factor falls by deactivation of the 
reaction sample by the over shoot of the aforementioned reaction block. 

[00 1 2] Invention of a claim 2 controls the 1 st heating means, the 2nd heating means, and a cooling means by the control means 
according to an input means to set up the change status of the temperature of a reaction block, and controls them to follow quickly 
the setting temperature from which the aforementioned reaction block changes, and to maintain to it. 

[00 1 3] the heating block and cooling block which invention of a claim 3 has in a reaction block and the separation status by the 
migration means beforehand — an accumulation — and it controls by the control means to ****, and it enables it to perform 
rapid heating cooling, without starting an over shoot 

[00 1 4] invention of a claim 4 heats this reaction block with the 1 st heating means, when the heating block and the cooling block 
are separated from the reaction block - as ~ a control unit - controlling the time of a temperature maintenance control of a 
reaction sample -- an over shoot - a reaction sample — deactivating -- an amplification factor ****** - there is nothing and it 
is making 
[0015] 

[Example] This invention is explained below based on drawing. 

[0016] Drawihg 1 is the cross section of the temperature-cycle equipment in which one example of this invention is shown. 
Drawing 2 is the cross section showing the status that a reaction block and cooling means of the temperature-cycle equipment of 
this invention touch. Drawing 3 is the cross section showing the status that a reaction block and heating means of the 
temperature-cycle equipment of this invention touch. Drawing 4 is the cross section showing the status that a reaction block and 
heating block of the temperature-cycle equipment of this invention, and the cooling block are separated. Drawing 5 is the 
gr aphical representation showing the temperature change of the temperature-cycle equipment of this invention. Drawing 6 is the 
electrical circuit view of the control unit of the temperature-cycle equipment of this invention. Drawing 7 is a flow chart which 
shows the program of the microcomputer of the control unit of the temperature-cycle equipment of this invention. Drawing 8 is a 
flow chart which shows the program of the microcomputer of the control unit of the temperature-cycle equipment of this 
invention. 

[0017] 1 The thermal-denaturation process of chromosome DNA as a reaction sample, and the annealing process with a primer, 
With the temperature-cycle equipment for realizing the DNA propagation technique called the so-called PGR method which 
makes the extension process of a chain 1 cycle and repeats this cycle two or more times This temperature-cycle equipment The 
reaction block 2, the heating block 3, and the cooling block 4, The migration equipment 5 as a migration means to transport this 
heating block and a cooling block to the vertical orientation and a longitudinal direction, The 1 st heater 6 as 1 st heating means for 
heating the reaction block 2, It consists of the 2nd heater 7 as 2nd heating means for heating a heating block 3, a cooling system 8 
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as a cooling means for cooling the cooling block 4, and a control unit 9 that controls the migration equipment 5, the lst-2nd 
heater 6 and 7, the cooling system 8, etc. 

[00 1 8] two or more holds for carrying out the receipt hold of the tube 1 0 which held the reaction sample in the top of the reaction 
block 2 -- the reaction temperature sensor 12 which the hole 1 1 is formed and consists of a thermistor in the reaction block 2 is 
laid underground 

[0019] The migration equipment 5 consists of driving gears not to illustrate, such as a motor and ****, and a support plate 13 
moved to the upper and lower sides and a longitudinal direction by this driving gear. 

[0020] A heating block 3 lays under the interior the heating thermo sensor 14 which consists of a thermistor, and is attached in 
the 1 side of a support plate 13 through the heat insulator 15. 

[0021] The cooling block 4 lays under the interior the cooling thermo sensor 16 which consists of a thermistor, and is attached in 
the side besides on a support plate 1 3 as a cooling system 8 through the thermostat module equipped with the chiller style by the 
Peltier effect, and the heat sink 17 prepared in the inferior surface of tongue. Two or more radiation fins are formed in heat sink 
17 inferior surface of tongue, the support plate 13 which counters it cuts and lacks, and the fan 18 who counters this notching and 
promotes thermolysis is formed. 

[0022] On the support plate 13, a heating block 3 and the cooling block 4 vacate a predetermined spacing, and are ****ed. 
[0023] The control unit 9 consists of a microcomputer 20 which controls the reaction block 2 to the temperature set up with an 
input means 1 9 to set it as predetermined temperature, and this input means, the output of the reaction temperature sensor 1 2, the 
heating thermo sensor 14, and the cooling thermo sensor 16 is connected to the input of this microcomputer, and the migration 
equipment 5, the fan 1 8, the 1 st heater 6, the 2nd heater 7, and the cooling system 8 are connected to the output of a 
microcomputer 20. 

[0024] Thus, in the constituted temperature-cycle equipment, an operation of the temperature-cycle equipment 1 of this invention 
is explained, referring to explanatory drawing of drawing 4 of operation from drawing 2 based on the follow chart which shows 
the program of the microcomputer 20 of drawing 7 and drawing 8 . In addition, the PCR method shall be performed by repeating 
25 times, a microcomputer 20 perforrning a thermal-denaturation process for 1 minute, it performing an extension process for an 
annealing process for 1 minute for 1 minute, and using [ setting temperature / in +94 degrees C and an annealing process in the 
setting temperature of the reaction sample in a thermal-denaturation process / makes setting temperature in +55 degrees C and an 
extension process +72 degrees C, and ] this as 1 cycle. 

[0025] and a hold of the reaction block 2 - the tube 10 which held the reaction sample is made to hold to a hole 1 1, and it is 
made to start an operation 

[0026] In this initial state, since either the heating block 3 or the cooling block 4 is making the reaction block 2 estrange 
microcomputer / 20 ] like drawing 4 with the migration equipment 5, the temperature of the reaction block 2 is ordinary 
temperature. And a microcomputer 20 resets all at step SI first, ****s them at the 2nd heater 7 at step S2, and heats a heating 
block 3. Moreover, it judges whether based on the output of the heating thermo sensor 14, +1 19 degrees C which is the heating 
standby temperature with the temperature of a heating block 3 higher 25 degrees C than the thermal denaturation temperature 
which is +94 degrees C were become, and this is repeated until it reaches. 

[0027] If the temperature :>f a heating block 3 becomes +1 19 degrees C at step S2 5 while heating standby temperature will be 
maintained henceforth, next it progresses to step S3, and shortly, it ****s to a cooling system 8 and the cooling block 4 is cooled. 
And it judges whether based on the output of the cooling thermo sensor 16, it descended at +30 degrees C which is the cooling 
standby temperature with the temperature of the cooling block 4 lower 25 degrees C than the annealing temperature which is +55 
degrees C, and although it repeats until it descends, when the cooling block 4 is lower than standby temperature, it changes into 
the ****** status that it does not **** to a cooling system 8, at the time of a start up. The counter which progresses to step S4 
and a microcomputer 20 has as a function is counted, mamtaining cooling standby temperature henceforth, if the temperature of 
the cooling block 4 becomes +30 degrees C at step S3. 

[0028] Next, at step S5, a microcomputer 20 counts the timer which it has as the device, controls the migration equipment 5 by 
step S6, and contacts a heating block 3 to the reaction block 2 like drawing 3 . It is begun to transmit this the heat of a heating 
block 3 to the reaction block 2, and heating of the reaction sample in a tube 10 is started. Since the reaction block 2 and the 
heating block 3 are thermal conductivity and it is in contact in a large area at this time, heat transfer to the reaction block 2 from a 
heating block 3 is performed quickly. Moreover, since the heating block 3 is maintained by standby temperature (+1 19 degrees 
C) higher than a thermal denaturation temperature (+94 degrees C) in the standby status, the reaction block 2 will be heated 
quickly. And a microcomputer 20 will control the migration equipment 5 by step S8, if the temperature of the reaction block 2 
becomes +94 degrees C of a thermal denaturation temperature at step S7 based on the reaction temperature sensor 1 2, and a 
heating block 3 separates from the reaction block 2. And the 1 st heater 6 is ****ed in step S9, and it is controlled so that the 
temperature of the reaction block 2 is maintained by +94 degrees C of a thermal denaturation temperature for 1 minute. And if a 
heating block 3 separates from the reaction block 2, a microcomputer 20 will be ****ed at the 2nd heater 7 at step S10, and will 
heat a heating block 3. Moreover, it judges whether based on the heating thermo sensor 14, +97 degrees C which is the heating 
standby temperature with the temperature of a heating block 3 higher 25 degrees C than the extension temperature which is +72 
degrees C were become, and this is repeated until it reaches. 

[0029] And if it is no, it judging whether based on the addition of a timer, the reaction block 2 is maintained by +94 degrees C at 
step S 1 1 , and the time of the thermal-denaturation process for 1 minute passed, and mamtaining the temperature of the reaction 
block 2 to a thermal denaturation temperature (+94 degree C) in step S9 is continued. 
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[0030] And if thermal-denaturation time passes at step SI 1, it will progress to step S13, will resume the count of a timer, will 
control the migration equipment 5 by step SI 4, and will contact the cooling block 4 to the reaction block 2 like drawing 2 while a 
microcomputer 20 ends a thermal-denaturation process, progresses to step SI 2 and resets the aforementioned timer. It is begun to 
absorb the heat of the reaction block 2 the cooling block 4, and cooling of the reaction sample in a tube 10 is started by this. Since 
the reaction block 2 and the cooling block 4 are thermal conductivity and it is in contact in an area large like the above-mentioned 
at this time, heat transfer to the cooling block 4 from the reaction block 2 is performed quickly. Moreover, since the cooling block 
4 is maintained by standby temperature (+30 degrees C) lower than annealing temperature (+55 degrees C) in the standby status, 
it will be cooled quickly and the reaction block 2 will go. And a microcomputer 20 will control the migration equipment 5 by step 
S16, if the temperature of the reaction block 2 becomes +55 degrees C of annealing temperature at step S15 based on the reaction 
temperature sensor 12, and the cooling block 4 separates from the reaction block 2. And the 1st heater 6 is ****ed at step S17, 
and it is controlled so that the temperature of the reaction block 2 is maintained by +55 degrees C of annealing temperature for 1 
minute. And if the cooling block 4 separates from the reaction block 2, the cooling block 4 will be cooled by cooling standby 
temperature (+30 degrees C) at step S3. 

[003 1 ] And if it is no, it judging whether based on the addition of a timer, the reaction block 2 is maintained by +72 degrees C at 
step SI 8, and the time of the annealing process for 1 minute passed, and mamtaining the temperature of the reaction block 2 to 
annealing temperature (+72 degree C) at step SI 7 is continued. 

[0032] And if annealing time passes at step SI 8, it will progress to step S20, will resume the count of a timer, will control the 
migration equipment 5 by step S21, and will contact a heating block 3 to the reaction block 2 like drawing 3 while a 
microcomputer 20 ends an annealing process, progresses to step S 1 9 and resets the aforementioned timer. It is begun to transmit 
this the heat of a heating block 3 to the reaction block 2, heating of the reaction sample in a tube 10 is started, and heat transfer to 
the reaction block 2 from a heating block 3 is quickly performed. Moreover, since the heating block 3 is maintained by standby 
temperature (+97 degrees C) higher than extension temperature (+72 degrees C) in the standby status, the reaction block 2 will be 
heated quickly. Anda microcomputer 20 will control the migration equipment 5 by step S23, if the temperature of the reaction 
block 2 becomes +72. degrees C of extension temperature at step S22 based on the reaction temperature sensor 12, and a heating 
block 3 separates from the reaction block 2. And the 1st heater 6 is ****ed at step S24, and it is controlled so that the 
temperature of the reaction block 2 is maintained by +72 degrees C of extension temperature for 1 minute. 
[0033] And if it is no, it judging whether based on the addition of a timer, the reaction block 2 is maintained by +72 degrees C at 
step S25, and the time of the thermal-denaturation process for 1 minute passed, and mamtaining the temperature of the reaction 
block 2 to extension temperature (+72 degree C) at step S24 is continued. 

[0034] And if extension time passes at step S25, while a microcomputer 20 ends an extension process, progresses to step S26 
and the aforementioned timer is reset, it will progress to step S27 and the addition of a counter will judge whether 25 times is 
become. And if it is no, it will return to step S4, and a counter is counted, and it shifts to the aforementioned thermal-denaturation 
process again. Henceforth, if each process of the starting thermal denaturation, the annealing, and extension is repeated in this 
order and performed 25 times, it will progress to step S28 from step S27, and an operation will be ended. At this time, the 
number of DNA is increased even 100,000 times of the beginning. 

[0035] In these PCR methods, the reaction block 2, the heating block 3, and the cooling block 4 change, as shown in drawing 5 . 
That is, in A, the temperature change of the reaction block 2 and B show the temperature change of a heating block 3, and C 
shows the temperature change of the cooling block 4. 

[0036] If the starting propagation reaction is completed, a microcomputer 20 will contact the reaction block 2 to the cooling 
block 4, and will maintain the temperature of the reaction block 2 at +5 degrees C by. controlling a cooling system 8 based on the 
reaction temperature sensor 12. The cold store of the compound DNA is carried out by this. 

[0037] It enab'les it to prevent overshooting each block with the heat by the block for heating, while it can shift to the following 
standby temperature quickly, since this invention does not use the heating block 3 and the cooling block 4 for a hold of the 
temperature of the reaction block 2. 
[0038] 

[Effect of the invention] While a reaction sample is held as mentioned above according to invention of a claim 1 The 1st heating 
means which heats a reaction block and this reaction block of the thermal conductivity held at temperature higher than ordinary 
temperature, A thermally conductive heating block and the 2nd heating means which heats this heating block, A cooling means to 
cool a thermally conductive cooling block and this thermally conductive cooling block, A migration means to perform the contact 
to a heating block and a cooling block, and a separation to the aforementioned reaction block, While the aforementioned 
migration means is controlled with the reaction temperature sensor which detects the temperature of the aforementioned reaction 
block, the heating thermo sensor which detects the temperature of a heating block, and the cooling thermo sensor which detects 
the temperature of a cooling block Since it had a control means to control the 1st healing means of the aforementioned reaction 
block, the 2nd heating means of a heating block, and the cooling means of a cooling block based on the output of each 
aforementioned thermo sensor The temperature of the aforementioned reaction block can be made to hold with the 1st heating 
means, and the temperature of a reaction sample can be changed quickness and correctly, preventing the over shoot of 
temperature. 

[0039] The thermally conductive reaction block held at temperature higher than ordinary temperature while invention of a claim 2 
holds a reaction sample, A means to input the setting temperature of this reaction block, and the 1 st heating means which heats 
the aforementioned reaction block, A thermally conductive heating block and the 2nd heating means which heats this heating 
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block, A cooling means to cool a thermally conductive cooling block and this thermally conductive cooling block, A migration 
means to perform the contact to a heating block and a cooling block, and a separation, to the aforementioned reaction block, While 
the aforementioned migration means is controlled with the reaction temperature sensor which detects the temperature of the 
aforementioned reaction block, the heating thermo sensor which detects the temperature of a heating block, and the cooling 
thermo sensor which detects the temperature of a cooling block It is based on the output of each aforementioned thermo sensor. 
The 1 st heating means of the aforementioned reaction block, Since it had a control means to control the 2nd heating means of a 
heating block, and trie cooling means of a cooling block according to the temperature of the reaction block set up with the 
aforementioned input means The temperature of the reaction sample held at the reaction block can be changed quickness and 
correctly, stopping the over shoot of temperature according to setting temperature. . 

[0040] The thermally conductive reaction block held at temperature higher than ordinary temperature while invention of a claim 3 
holds a reaction sample, The 1 st heating means which heats this reaction block, and a thermally conductive heating block, The 
2nd heating means which heats this heating block, and a thermally conductive cooling block, A cooling means to cool this cooling 
block, and a migration means to perform the contact to a heating block and a cooling block, and a separation to the 
aforementioned reaction block, Since it had beforehand the accumulation and a control means to control to ****, the heating 
block and cooling block which are in a reaction block and the separation status by this migration means It can be made to change 
quickness and correctly, preventing an over shoot, when shifting a heating block and a cooling block to an accumulation and the 
setting temperature which can **** and is different in the aforementioned reaction block, while carrying out the keeping- warm 
heat insulation of the reaction block at predetennined temperature. 

[0041] The thermally conductive reaction block held at temperature higher than ordinary temperature while invention of a claim 4 
holds a reaction sample, The 1st heating means which heats this reaction block, and a thermally conductive heating block, The 
2nd heating means which heats this heating block, and a thermally conductive cooling block, A cooling means to cool this cooling 
block, and a migration means to perform the contact to a heating block and a cooling block, and a separation to the 
aforementioned reaction block, While the aforementioned migration means is controlled with the reaction temperature sensor 
which detects the temverature of the aforementioned reaction block, the heating thermo sensor which detects the temperature of a 
heating block,' and the cooling thermo sensor which detects the temperature of a cooling block Since it had a control means to 
control when the 1st" heating means of the aforementioned reaction block is separated from the heating block and the cooling 
block in this reaction block based on the output of each aforementioned thermo sensor Compared with what can heat and carry 
out the temperature hold only of the aforementioned reaction block, carries out heating cooling of a heating block or the cooling 
block, and holds temperature, it can be made to lessen a heat loss. 



[Translation done.] 
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